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Twenty children diagnosed as mentally retarded (MR) 
were enrolled in a special training program designed to increase Ss» 
school-appropriate behaviors by means of the sequential and 
consequential arrangement of teaching objectives and teaching 
procedures* A hierarchy of achievement levels was established with a 
sequential and consequential arrangement of 30 behavioral objectives* 
The behavioral repertoire described by the 30 levels was thought to 
be comparable to performances asked from a normal child entering a 
standard first grade classroom. The 20 Ss engaged in a total of 406 
sessions, each apprOKimately 10 minutes long. It was reported that a 
total performance increment of 131 level achievements was attained^ 
that these level achievements required a total teaching time of 51 
hours and 24 minutes, and that a total number of 12,817 interactions 
between student-trainees and Ss were used to establish the 
achievement levels. All instruction was accomplished by 34 trainees 
(20 staff members of institutions for the MR, six nursery school 
teachers, and eight mothers of retarded children) who had previously 
participated in a 45 hour training program on operant conditioning 
tactics* The achievement levels and their consequential arrangement 
were described in detail. (GW) 
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strategies for the sequential and consequential 
arrangement of school-appropriate behaviors i 
The establishment of school^appropriate behaviors 
in normal, retarded and handicapped children 
through the application of operant taetics* 



H. Dieter Elindert 
Abstract 

School-appropriate behaviors were established in 20 young 
retarded and handicapped children through the application of 
strategies, for the sequential and consequential arrangement 
of taaching-obj actives, and teaching procedures* The positive 
findings indicate strongly that the diagnosis of mental retard- 
ation does not signify an innate disability to achieve standard 
performances but must rather be regarded as being function of 
little or no previous teaching* Teaching has to be defined as 
that activity which brings about learning. There was no pre-, 
selection of children for the study. All children for whom 
admission into the program was requested were accepted. All 
children's achievement levels were raised. 
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Thg fact that children who are classified as mentally retarded or learn- 
ing disabled do not demonstrate a range of schools-appropriate bahaviors doos 
not imply that they cannot acquire these behaviors. Operant conditioners Iiave 
demonstrated that the application of behavioral strategies (Buddenhagen , 1971 i 
Sapon 1966; Risley 1966) will bring about the acquisition of school --approp- 
riate behaviors even in cases of severe retardation. 

In most cases that have been presented, a rpecific behavior was estab- 
lished by a highly skilled experimenters. Often studies have shown that once 
a specific behavioral strategy has been developed", this strategy can be appliod 
by non-professionals with a minimuin of training, (Blindert , 1969; Lindsley, et. 
al,, 1965; Wahler, at. al,, 1965). - 

Little work has been done which shows that one level of performance sei-ves 
as an introduction to a higher level, etc. Based on the work of (Blindert 1969; 
Buddenhagen, 1970; Hear, 1969; Sapon, 1965; and 1968; Treichler, 1971) a hierarchy 
of teaching and learning steps (Achievemant Levels) was developed. Each estab- 
lished performanca provides the necessary and sufficient conditions for entering 
a performance on^ a higher level of stimulus and response complexity. Once the 
program of the sequential and consequential arrangemi^nt of achievement levels 
had been determined, they were experimentally checked out with several young 
normal children. Then a training program for professionals (nurses, toachcrs, 
ward attendants) and non--professionals (parents) was established with the 
Objective of bringing trainees to apply the program to rGtarded and handicappod 
children. 

DESCRIPTION OF ACHIEVEMENT LEVELS AND THEIR CONSEQUENTIAL ARRANGEMENT 

The levels are arranged in their hierarchial order according to (a) the 
complexity of the response productions^ (b) tha complexity of the control pre^ 
sentations, (c) the requirements of the situational context. They take into 
account that prior to the establislment of a given behavioral objective a 
situation has to be brought about in which teaching and learning can occur. 

The sequential arrangement of the levels is daterniined by their conse-- 
quantial dependencies* That is, preceding levels are the necessary and suffi^ 
clent prerequisites for the following level. Each S (child, patient) is given 
a pretest; pridr to any training for each S the level of his performance is 
determined. The highest performance level (eKpressed by S^s criterion por- 
formance with respect to an objective) represents his individual entering luvcl 
into the program. 

The sequence of levels and the strategies (recipes) with their sequontialiy 
and consequentially arranged teaching stops are the same from S to S. 

Different are the entering level, the time, and the number of responses' 
necessary to go from step to step, from objective to objective. 

The objectives are in terms of levels of performance from a low level 
(non-verbal) to a high level which is comparable to a first grade level. 

This hierarchy of levels is used and has been used for normal young child- 
ren, for retarded and handicapped children, adolescents and adults. Sex, 
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actual age, mental ago, and I*Q* are not to be considcrtsd as controlling 
variables for subjecting S to the hierarchy. 

HIERARCMY OF BEmVIQRAL LEVELS 

1 . 1 . Deceleration o^Behaviors 

2 . Acceleration o^ Behaviors^ . 

In many instances before the establishment of a behavior can bo undertakan 
a variety of behavioral givens may have to be eKtinguished , deceloraUed. Others 
may have tr- be brought to a higher behavior al strength. 

Example i 1. Tantrums ^ self-^abuse^ etc. 
2* Self-care, etc. 

11* Time and Location 

h situation must be established in which teaching or learning can occur. 
This situation requires first of all that S is brought to remain for a time in 
a given location. 

III. Motor 

All organisms move all the time. Some movements support teaching and 
learning, others do not. S has to be brought to demonstrate tliat his movements 
are GOntrolled in the teaching-learning situation. 

Example I Movements required in learning settings and in the settings of 
the ward (sitting)* 

IV. Attending 

All teaching and learning requires that the learner attend to the teacher 
in a controlled fashion. 

Examples Eye-contact. 

V. Interaction I (basic) 

All teaching and learning requires that the learner interacts with the 
teacher, that the learner responds. 

EKample I Any response under any control* 

VI. Frequency of Interaction 

Teaching and learning requires that interactions occur frequently in a 
given amount of time, 

VII- Interaction II (specific) 

Examples A standard response under a standard control. 

ERLC 
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^tll , MocIgI - Imitation I {motor) 



Much teaching depends on the loarnGr's imitations of tho teacher's mode]- 
presentations. Initially gross niotor movnmQnts are modelled and imitated, then 
gradually fine movements are introduced. 



IX. 



Verbal - RucQp^ive R<sj3t3x^tQirQ Po i n t i nq 



B can demonstrate many school appropriate repertoires by using his index 
finger instead of his articulatory apparatus. 

Examples Teacher - "where is the rod block?" 

S m points to the red block and has produced evidence of 

a colour related repertoire (concept). On step 8 motor model-imitation has been 
brought about. step 0 now serves as a baseline for pointing, First the child 
IS brought to imitate index finger movement, then this response is brought" 
under the verbal control of ^'poinf. Then, the response is executed toward an 



ject. 

X. Matching 

Most con-eptUQl responsc.s can be demonstrated by matching £stimuli arcord- 
mg to their properties. Matching is a complex form of pointing. For instance 
the child IS presented with 3 objects on the table, a block, a bal] a dnll 
The experimenter takes a second ball, holds it out to the child and instructs- 
"Point to the ball in my hand". The child points. The second instruction 
follows: "Point to the one on the table". At this stage the child is faced 
with 3 objects on the table, one of which matches the object in the experimenter • « 
hand. The child points to the ball on the table and has demonatratad appropriate' 
aisarimination and differentiation. Once this matching routing is established"^ 
with a number of objects that the child is familiar with, the routine will bring 
about appropriate responding also in cases whero there; is no or little famil- " 
larity with the stimulus objects. The routine permits the establishment of 
conceptual repertoires with respect to shape, size, colour, etc 



XI. 


Object Matchina 


XII. 


Picture ^ Matchina 


Kill. 


Shape - Matching 


XIV. ^ 


Size Matching 


XV. 


Colour - Matching 


XVI. 


Numeral - Matching 


XVII. 


Graphics - Matching 



_ Reading is introduced in form of matching alphabetical combinations At 
this step the child learns to attend to discriminate appropriately and differ- 
entiate alphabetioal combinations. 



XVIII. Model -Imitation (vocal I) 



So far S has demonstrated a variety of behaviors without using his artic-- 
ulatory repertoire. Standardly^, however, verbal^vacal statements have to be 
demonstrated. A necessary requirement for verbaliEations is an established 
vocal^articulatory repertoire. The basic foriii of establishing vocal responses 
is a model-limitation procedure/ initially on a sound for sound situation. 



KIX. 



Model - Imitation - (vocal 2) 



Syllabic . 
XK , VocaligatiQn 

Articulations not under the Gontrol of a model (vocal operant) . 

XXI . yerbalization (basic) Controlled 

A vocal control is followed by a vocal response, S is verbally controlle 
The behaviors that have been established with the matching routine now support 
the establishment of related vocai'=verbalresponses# 



XXIi. 
XXIII. 
XXIV- 
XXV. 
XXVI, 
XXVII, 
XXVIII 



Object Related Verbal Rejgertoire 
Picture Related Verbal Repertoire 
Shape Related Verbal Repertoire 
Size Related Verbal Repertoire 
Colour Related Verbal Repertoire 



Counting Related Verbal Repertoire 

Reading I 

Reading of tac^ and mand-sentences * 

XXIX, Reading II 

Following written instructions* 

XXX • Verbalization - Controlling 

S operates upon his verbal environment by verbal means* S controls his 
audience , 
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ACHIEVEMENT LEVELS 



Numerals. 
Color 
Size 



AttGnding 
(aye 

contact) 




ERIC 



HH^RARCiiY ui-' .VJU LLVl 



1 

mx 

xxvni,2 

1 

XXVII, 3 
2 
1 

XXVI 

XXV 

XXIV 

XXIII 

XJCII 

XXI 

XX 

XIX 

XVIII 

XVII 

XVI 

XV 

xn^ 

XIII 
XII 
XI 
X 

IX 

VIII, 2 

1 

VII 

VI 

V 

IV 

III 
II 

1.2 

1 



J. ac 



Verbaiization; (^oiitroll^d ( ;^:xui:ndcci TacLD) 

Verbalj.i^atlon: Conti^ollJ.n/r (ZAiondod Hands) 

Reading: R under Cr^ntrol -..x WrHton ::iaterial 

iieading^ Omphic; ut.rini::s ( Joniances'^ : Mands and 

Heading: Tac:;.^ (IokIc.;! itHiiib) 

Counting: Tactinp Nuiiibor of Ob Joe to 

String Counting 

Tacting Numerals 

Tacting Color 

Tacting Size 

Tacting Shape 

Tacting Pictures 

Tacting Objects 

Verbalisations Standard VDCal-Verbal C and R 
VocaUzation: J/erbal (Vocal Operant in acperimental Setting) 
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Vocal Model Imitation: Synabic 
Vocal Hodel Imitation: Vocallic 
Hatching Gravies 
rta^tching MumeralG 
^ktching Color 
natching Size 
liatching Shape 
Matching Pictures 
Matching Objects 
liatching (Complex Pointing) 
Pointing 

Ilodel Imitation: Lip Movement 
Model Imitation t Hand and Ami Movement 
Interactioni Standard Response 
Frequency of Interaction 

'Basic Interaction: Ar^ Response, that is situationally appropriate 

Attending: Eye Contact 

Position: Sitting 

Time in Location 

Acceleration of Behaviors (AC) 

Deceleration of Behaviors (DC) 
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Subjects : 

Twenty childran, all of thtjm "officially'' diagnoscid as mentally rGtardv^i;} , 
were subjected to a spacial training progranu I'he objectives of tho proyLam 
were to raise the childrcan-s achievGment lovel with respect to Hchool=a|-^]3ropv- 
r iatG^behaviors ^ 

ProGGdures i 

An hierarchy of acliievement IgvoIh waa established witli a sequontial and 
consequential arrangement of 30 behavioral objectives. The behavioral e.jui].- 
ment provided ay these 30 levels is comparable to performances asked from a 
normal child when he enters a standard first grade classroom. 

For all 20 children their individual Gntering level was dGtermined, Tiu,^ 
is, a behavioral investigation specified that level in the hierarchy of achiove 
ment levels on which the child was pGrforming at the onset of the program, vhi 
level was then taken as the entering level (El) into the program.^ Enterinq 
levels across children were different. For instance, if a child had leve.l 1 
through 6 in his repertoire at the onset of the program, level 6 was taken as 
his entering level, and his first b-arning-teaching objoctive was level 7, 
than 8, etc. Another child may start at level 12 and then proceed. The con=^ 
sequential dependencies on consecutive levels had been tested out in previous 
prograins . 

There was no pre-selection of children for the program. All children for 
whom admission into the program was requested, were accepted. 

Teaching took place in sessions in which an individual child {patient ) 
was selectively reinforced for approximations to a criteron response. Once a 
criterion response was arrived at, a response of a higher order was taken as 
the next criterion. Sessions had an average duration of 10 minutes. 



Rasults 

■ Twenty patients recieved a total of 406 sessions. In these sessions a 
total performance increment of 131 level achievements was brought about. The 
total teaching time used for these level achievements was 3,084 minutes or 51 
hours and 24 minutes. A total number of 12,817 interactions between student- 
trainees and patients were used to establish the achievement levels (see Table 1) 

These data yielded a mean of 20.3 sessions per patient with a mean total 
time of 154 minutas in which a mean of 6.5 novel behavioral repertoires (level 
achievements) were established. (see Graph 1 and 2). 

Two of the children ware accepted in normal kindergartens after thuv had 
been subjected to the program. 
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The total time span covered by tho Progr™ (Includinq trainina of 
traxnoo. .nd work with pationts) was fi w..ks, 3 hours P^r^ay/fday^ 

Concuri-ent with the training orogram for the r-hilrirr.n . ^ • ■ 

r.^. -?^"r^°"^ trainees (20 staff members of institutions for the m^nt.n. 
ratardod, 5 nursery teachers and 8 mothers of ratardpd childrpn^ w r ' 

ment. .his training covered a total time of 45 hours. 

!nd . - ^^ knowledgeable in the application of a variety of st^r.^^cHo. 

ehild^en"' ''"'^ .atablish..nt of echool-appropriate LhLlorf in ' 

patianff L'^L^SciL't''-^''"°"''" '^'^ ^^^^ ^^^-^^^ untreated 
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RasuitB for Individual Patients 



Name of 

I lA .1, 1 1 U. S 


Enterinc 
l^e Ve 1 


J Current 
Lq ve 1 


Number of 
Lev© 1 

Achievements 


Nurf^er of 
Sessions 


Total Number 
of Minutes 


Total Mumhi.-{' 
Intorac Li ony 


Elgin 


IV 


XVIII 


14 


11 






Susan 


IV 


XVI 


12 


30 


263 


1 a 1 y 


Alex 


XI 


XXVIII 


17 


29 


275 


1 ,630 


Missy 


X 


XII 


2 


2 2 


213 


6J9 


Michel le 


VI 


XI 


5 


17 


130 


62 j 


Kathy 


V 


viii 


3 


20 


193 


934 


Allan 


III 


VI 11^ 


5 


12 


110 


210 


Kevin 


T T T 

111 


VI 


3 


13 


97 


189 


Craig 


T T T 
III 


VII 


4 


21 


177 


485 


Joey 


V 


IX 


4 


21 


166 


878 


Louise 


T T T 
111 


IX 


6 


27 


121 


288 


Debbie 


VIII 


XIV 


6 


24 


196 


715 


Steven 


III 


VII 


4 


13 


38 


178 


Patty 


III 


XVIII 


15 


30 


235 


1 , 619 


Ian 


y 


VII 


2 


2 


13 


60 


David 


III 


X 


^ 7 


22 


116 


629 


Cathy 


VIII 


XIII 


5 


18 


99 


446 


Hubertus 


VIII 


xvii 


u 


37 


330 


1 ,011 


Paul 


III 


VII 


4 


16 


103 


339 


Mark 


V 


IX 


4 


21 


112 


. 421 
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Graph I 

I'laan Achievement Across Patients 



Rgcprd of Level Aehlavemsnt 
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x:<v — :~ 
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XXIII— 
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XXI — - 
XX—— 

XIX — 

XVIII — 
XVII^— 
XVI—— 
XV— 
XIV— — 

xirr— — 
xir_^ — . 

XI_— 

IX— 
VIII— — 
VII— 
VT- 

IV— 

ITT— - 
TI__ _ 



EL 



-T 

CI 



EL (Entering Level) : 
Basic Interaction V 



CL CCurrent Level) ' xi 
Matching ObjeGta 



From EL to nL; 

number of nessions i 20.3 

Mean Nurnber of Minutes ; 154 . 2' 

Mean Number of I^vel Achievement}! : b 

Mean Number of Interactiona 640. BS 
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Graph 2 



Level Achievements for Sample Patients 
Record of T^vel Achievement 



Sample Pationts 




EL (Entarlng Level): 



A 


P 


D 


I 


XI 


III 


III 


V 


CL (Cu 


rrent Level ) t 


A 


p 


D 


1 


KXVIII 


KVIII 


X 


VII 
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From EL to C 


hi 




A 


P 


D 


I 


Total fJumber 


of 


Sessions * 


29 


iU 






Total Number 


pf 


Minutes * 


275 


235 




13 


Total Number 


of 


Level 


17 


15 


7 


2 


Achievements 




1 











Discuseion 



The findings indicate strongly that the diagnosis of mental retardation 
does not signify an innate inability to achieve standard performances but musL 
rather be regarded as being function of little or no previous teaching. Teach- 
ing must be defined as that activity which brings about learning. 

Particularly noteworthy is the teaching time that was necessary to estab^ 
lish the performance increments. For the mean of 6 performance levels a mean 
total time of 154 minutes was used* This eKtremely short time span supports the 
assumption that the performance increment was not due to maturation or some 
developmental factor. It also indicates strongly that children who are diagnosed 
as being mentally retarded cannot be considered to be ''learning-retarded*' , that 
is, in a situation where "non-'random" teaching occurs ^ and where the teaching 
steps are arranged in a sequential hierarchical fashion, these children will 
learn. The speed of performance acquisition seems comparable to that of "normal" 
children. 

Graph 2 presents several sample cases i Alex, the patient with the highest 
number of level achievements (17) also received a high number of sessions (29). 
lan^ the patient with the lowest number of level achievements (2) , received the 
lowest number of sessions (2). Ian was ill during a major part of the program. 
Patty and David started from the same Baseline (Level III), Patty achieved 15 
levels. David achieved 7 levels; but Patty received 30 sessions. David received 
only 22 sessions. 

It seems that number of level achievements (amount of behavioral increments) 
is function of number of sessions and thereby function of time and number of 
interactions if interactions are sequentially and consequently arranged. 

Teaching and learning success in such a case is contributable to the pro^ 
gram rather than the individual "teacher". Teaching in this programatic fashion 
seems to guarantee learning. 
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